1997 General physical chemistry I, Question 7
a) The hydroxyl radical, OH, is one of the key intermediates in the homogeneous gas phase chemistry of the troposphere. How is the formation of the free radical promoted by the introduction of urban atmospheric pollutants?
[ b) The rate of NO X -catalysed loss of ozone in the stratosphere is determined by the rate of the process:
Explain how this step could be rate limiting. 
By assuming that the rate of NO formation in reaction (2) (B) NO is oxidised to NO 2 in the polluted troposphere. Explain why the reaction 2NO + O 2 → 2NO 2 is too slow to account for the oxidation rate, and indicate how the presence of hydrocarbons affects the oxidation process and leads to the formation of tropospheric ozone.
(C) The terrestrial temperature falls with altitude until the tropopause at ca. 12 km. Above this altitude the temperature rises in the stratosphere. In this region the maximum ozone concentration occurs. Explain these observations.
(D) Chlorofluorocarbons (CFC's) are believed to perturb the ozone layer. Explain the gas-phase chemistry which accounts for this perturbation, and why heterogeneous chemistry is believed to play a major role in the formation of the 'ozone hole' in the Antarctic spring.
(E) Discuss the photolysis of CO 2 , and the subsequent reactions of the photolysis products in relation to the composition of the Martian atmosphere.
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